[Comparison of the osteogenic activity of bone morphogenetic protein (BMP) mutants].
Modification of the heparin binding site by alteration of the amino acid sequence of bone morphogenetic protein-2 (BMP-2) results in a change in the local retention time. The purpose of this study was to compare the osteogenic activity of T3 and T4, two mutants with increased binding capacity to heparin, and B2GDF-5 a mutant resulting from the fusion of the n-terminal amino acid sequence of BMP-2 and the c-terminal sequence of GDF-5 with wild-type BMP-2 in vivo. The proteins were coupled to an equine-derived collagen carrier and implanted in standardized critical size calvarial defects in adult rats. After 28 days, bone formation was evaluated radiographically and the new bone was characterized histologically. Proteins T3 and T4 showed a higher osteogenic activity than BMP-2. Less new bone formation was observed with GDF-5 and B2GDF-5 than with-type BMP-2. No difference in bone formation was observed between GDF-5 and B2GDF-5. Increased heparin binding capacity enhances osteogenic activity of BMP-2 in vivo. This might be due to a longer retention period in the tissue and thus better bioavailability. Replacement of the N-terminal amino acid sequence of GDF-5 by the corresponding sequence of BMP-2 did not result in an increased osteogenic activity as heparin binding capacity is not the main reason for the bioavailability of GDF-5.